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1
CONVERSION OF EXISTING OPEN TOP
CONTAINER TO RECLOSABLE CAN

This application is a national filing of international appli-
cation number PCT/US2010/045034, filed 10 Aug. 2010,
which claims the priority benefit of U.S. provisional applica-
tion Ser. No. 61/232,698, filed 10 Aug. 2009.

BACKGROUND OF THE DISCLOSURE

Commonly owned U.S. Pat. Nos. 6,015,062; 7,069,763;
7,370,507 and published application US2006-0011633 and
disclose containers/cans and caps therefor, tooling for mak-
ing the can bodies and caps, and the method or processes of
making cans that employ a reclosable cap. The disclosure of
each of these U.S. patents and published applications is incor-
porated herein by reference. Heretofore, this technology has
been used to manufacture new can bodies and oftentimes
includes the manufacture of a separate dome that is connected
or seamed to the open end of a main can body. The dome in an
exemplary arrangement typically has a conical tapering con-
formation that narrows to an opening that receives a remov-
able cap. To retain the cap in closed relation with the opening,
external thread portions are provided adjacent one end of the
dome about an outer periphery of the opening. These thread
portions are selectively engaged by thread lugs that extend
from an inner peripheral portion of a cap rim to draw a cap
into sealed, reclosable engagement with the periphery of the
opening. In other instances, the thread lugs are formed on an
outer peripheral portion adjacent the open end of a can body
which may not be tapered. The thread portions are still
adapted to receive the corresponding thread lugs of a reclos-
able cap.

In the food and beverage can industry, for example, open
ended can bodies having a bottom wall that is integrally
formed with the side wall. A blank of material is punched
from a cold-rolled sheet and initially formed into a cup that
has an end with integral sidewall. The cup is subsequently
formed or ironed with dies and forming machinery to shape
the metal and form a can body into an open-top can. An open
or upper, second end is subsequently closed with a separately
formed lid or end panel. The end is connected along a periph-
eral portion to the open-ended sidewall of the can body via a
crimp or seam. Typically, the ends are seamed to the open end
of'the can body and the consumer accesses the contents of the
can by (i) removing the end with a can opener, (ii) removing
or tearing away the end via a pull tab, or (iii) an easy-open,
retained scored region or panel portion in the end that is
opened with a retained tab.

There are times, however, where the entire contents of the
food or beverage container, for example, may not be used.
The consumer must then empty the entire contents from the
can since there is no effective way to close and seal the can for
future use once the can has been opened. Likewise, these cans
are made time and again at the same volume and do not easily
lend themselves to converting to new sizes of containers
without a significant capital investment in equipment.

Therefore, a need exists for providing a reclosable can,
particularly in the metal food container industry. There is also
a desire to accomplish this goal without adding additional
metal to the container, while advantageously providing addi-
tional volume.

SUMMARY OF THE DISCLOSURE

A method of forming a reclosable can from an open ended
container is provided.
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A preferred method includes providing a container having
a closed first end spaced from an open second end with an
integral sidewall extending between the first and second ends.
Drawing the first end enlarges the can body to a second
height/volume greater than an original, first height/volume
and forming neck thread portions on the sidewall prepares the
can to be reclosable.

The drawing step includes reducing a diameter of the side-
wall to a reduced diameter relative to a remainder of the
sidewall during the drawing step.

The process further includes redrawing the sidewall sub-
sequent to the drawing step to further increase the height or
enlarge the enclosed volume, and preferably by further reduc-
ing the reduced diameter to a second reduced diameter por-
tion separated from the first reduced portion by a step.

Subsequently, the first end is removed from the drawn body
whereby the sidewall is open at both the first and second ends.

Next, the open first end is curled to provide an outwardly
curled lip around the new opening.

The method includes forming thread portions on a periph-
eral portion of the sidewall adjacent the first end.

The method includes seaming a new end on the second end
of the container.

A container with an increased height and preferably
enlarged volume is provided, and advantageously includes a
reclosable arrangement.

A primary advantage of the present disclosure is the ability
to convert an existing open ended container into a reclosable
can body with integral thread portions.

Another benefit resides in the ability to increase the height/
volume of the can body.

Yet another advantage is associated with an enlarged vol-
ume without requiring additional metal while providing a
reclosable end.

Still other advantages and benefits of the present disclosure
will become more apparent upon reading and understanding
the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a longitudinal cross-sectional view of a conven-
tional can with an integral end and open end closed by a
seamed end.

FIG. 2 shows a longitudinal cross-sectional view of the can
of FIG. 1 with the seamed end removed and the can in an
inverted position.

FIG. 3 shows the results of the draw process or step com-
pleted in a first station.

FIG. 4 is a longitudinal cross-sectional view after passing
through a neck station.

FIG. 5is a longitudinal cross-sectional view of the can after
before exiting the pierce station.

FIG. 6 is alongitudinal cross-sectional view after the wipe-
up station.

FIG. 7 is a longitudinal cross-sectional view of the con-
tainer after the curl station.

FIG. 8 represents the converted container after the thread
station.

FIG. 9 is an elevational view of a preferred form of lugged
cap.

FIG. 10 is a bottom plan view of the lugged cap of FIG. 9.

FIG. 11 is an elevational view of the reformed can with the
lugged cap shown in phantom in a closed position.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 shows a conventional can or container 100 having a
first or lower end 102 integral with a sidewall 104 and an open
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second or upper end 106. By the term integral, one skilled in
the art will understand that the material (aluminum or tin
plated steel, for example) has no seams or welds along the
sidewall and first end. The sidewall and integral end are
one-piece and formed from the same material—typically in a
D and I process (drawing and wall ironing process). The
open-ended substantially cylindrical can body is closed by an
end panel 108 seamed about its outer periphery to the second
end 106 of the container. The integral first end is often shaped
in a reverse curve formation (inwardly extending dome, for
example) to add strength to the can body For example, this
type of conventional can is used in a wide variety of food or
beverage containers (although the present disclosure should
not be limited to these end uses) and requires a can opener,
pull tab, or integral tab with score for example to separate a
portion of the end panel 108 from the upper end 106 of the
can.

Shown in FIG. 2 is an inverted can or container of the type
shown in FIG. 1 having the integral first end but without the
seamed end panel 108. The inverted can is located in a fixture
(not shown) for a series of progressive dome forming steps
that increase the volume and add thread portions to a periph-
ery of the re-formed can, a new end seamed thereon, and a
reclosable cap provided for cooperation with the thread por-
tions. Particularly, since the container is inverted, like refer-
ence numerals in the “200” series will refer to the can/con-
tainer during the conversion process, while new numerals will
refer to new components. Can or container 200 has a first end
202 integral with the sidewall 204 and an open second end
206. Other than being in an inverted condition, this can is
typically manufactured by a third party or manufactured
within the plant of a food industry supplier, for example. It
will also be appreciated that although the can is shown in an
inverted state, the actual conversion or forming process need
not be performed in this particular orientation.

By comparing FIGS. 2 and 3, the results of the drawing step
220 conducted in a first station of the associated tooling (not
shown) are shown, specifically illustrating a first height and
enclosed volume of the can of FIG. 2 relative to an increased
height and increased enclosed second volume defined by the
end 202 and sidewall 204 after the drawing process. No
additional metal is required to achieve the increase in height
and enclosed volume. Rather, firstend 202 is drawn relative to
the second end 206 and a substantial portion of the sidewall
204 retains its original diameter (since the can body is sup-
ported internally by a support member or horn (not shown)
during the drawing process. The drawing operation prefer-
ably does not substantially affect the thickness of the sidewall
204, i.e., there may be some stretching of the material of the
sidewall and integral end, but there is no significant reduction
in thickness of the sidewall. Rather, the reverse curved con-
formation of the first end wall 202 relative to the sidewall 204
as shown in FIG. 2 is altered (i.e., the radius is reversed) in
FIG. 3 as a result of the draw process. The drawn region
adjacent the first end 202 has a first reduced diameter 222 that
is separated from the remainder of the sidewall 204 by a first
step 224. The step 224 is also indicative of the location of he
clamp during the drawing process (and the draw clamp will
typically have a conformation that is the mirror image of the
shoulder/step 224 and the first reduced diameter 222). The
overall height of the can increases on the order 0f 0.75 to 1.0
inches for example in a can that was originally approximately
3.0 inches in height, and likewise the volume increases sub-
stantially as a result of the first or draw station. Of course,
different sized containers will experience different increases
in height and volume. One skilled in the art will also recog-
nize that the increase in volume is not directly proportional to
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the increased height since the diameter of the can in the drawn
region 222 is slightly reduced during the drawing process,
however, a significant increase in can volume is still achieved
with the same amount of metal. Likewise, further drawing
steps or operations can be performed if so desired to further
increase the height and volume.

In FIG. 4, a second or further reduced diameter 226 is
separated from the first reduced diameter portion 222 by a
second step 228 as a result of the tooling in a second or neck
forming station. This neck forming operation adds slightly
increased length and volume to the reformed can. However, as
will be appreciated most of this additional volume is not
maintained in the final structure.

The integral first end 202 is removed in a third or pierce
station shown in FIG. 5. Any conventional manner of physi-
cally removing the end 202 may be used, such as a punch and
die operation in a press leaving a terminal edge 240 about an
inner perimeter of the second reduced diameter 226. As
shown in FIG. 5, the terminal edge 240 extends slightly
radially inwardly since the piercing operation does not leave
a straight edge.

Thus, in FIG. 6 the terminal edge is straightened or wiped-
up as shown so that the terminal edge extends in a generally
parallel direction with longitudinal axis “X” of the can. This
fourth or wipe-up station prepares the terminal edge 240 for a
lip curling procedure represented in a fifth or curl station of
FIG. 7, where the wiped edge 242 is deformed or rotated
radially outward to form an outwardly curled edge 244. The
outwardly curled edge is desired since the curled edge permits
the cap (to be described below) to seal along an outer perim-
eter edge and protect the product in the can from potential
contamination.

Shown in FIG. 8 are individual thread portions 250 spaced
at perimeter locations along the first reduced diameter portion
222. The thread portions are preferably of the type shown and
described in U.S. published application US2006-0011633,
previously incorporated herein by reference, or may be of
other external thread portions provided about the periphery of
the can body. The thread portions permit the integral cap to be
held in place under a pressurized state in a first rotational
position of the cap relative to the can body, moved to a land
portion of the thread portions 250 where the cap is still
retained but the pressure released in a second rotational posi-
tion of the cap relative to the can body, and subsequently
moved to a third region of the thread portions 250 in a third
rotational position of the can body where the entire cap can be
axially removed from the can body (removed in a direction
generally parallel to the X axis).

Formation of the thread portions is also advantageously
completed from the first end of the can. In other words, the
thread forming tooling is fixed relative to the outward curl 244
and preferably enters the can body through the opening
formed by the piercing operation. As a result, the height of the
thread portions on the can body are precisely located and
fixed relative to the outward curl so that cooperation with
thread lugs provided on the cap (to be described below) is
closely controlled and thereby provides a repeatable, quality
seal between the cap and can body that holds pressure or
negative pressure.

Also represented in FIG. 8 is an end panel 260 that is
seamed about a perimeter to the second end 206 of the
reformed can 200. The seaming operation is a conventional
process so that further description is deemed unnecessary to a
full and complete understanding of the present disclosure.

A cap 270, shown in FIGS. 9 and 10, includes an end wall
272 and an integral sidewall 274. The end wall 272 may
include a pressure button 276, preferably in a central portion
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thereof, that serves as a tamper evident feature. Ifthe contents
of'the can are placed under positive pressure, the central panel
portion or pressure button 276 deflects downwardly and
makes an audible click or sound upon release of pressure from
the pressurized can. Likewise, if the can is placed under a
negative pressure or vacuum, the central panel portion may
deflect upwardly, again with an audible click, representing the
loss of negative pressure in the can.

Extending radially inward from a lower curled edge 278 of
the cap sidewall are lugs 280 that are spaced about the periph-
ery thereof. The circumferentially spaced lugs 280 cooperate
with the thread portions 250 of the can body to secure the cap,
and particularly the end wall and an inner surface of the cap.
The cap may include a seal member or seal coating in selec-
tive sealing engagement with the curled edge 244 of the can.
The sealed position of the cap on the can body is best illus-
trated in FIG. 11 where the cap is held in place on the can by
the lugs seated beneath the horizontally extending land por-
tions of the thread portions 250.

The ability to convert an existing can as described above
allows a can manufacturer to use existing can making equip-
ment and add the above described stations in-line. The result-
ant converted can does not have any sharp edges, can be filled
in-line, adds significant volume to the can, and provides a
reclosable can that adds the minimal cost of a cap to achieve
significantly improved functionality.

The disclosure has been described with reference to the
preferred embodiments. Modifications and alterations will
occur to others upon reading and understanding this specifi-
cation. It is intended to include all such modifications and
alterations in so far as they come within the scope of the
appended claims or the equivalents thereof.

Having thus described the invention, I claim:
1. A method of forming a reclosable can from an open-
ended container comprising:
providing a container having a closed first end with an
integral sidewall extending a first height from the first
end, the container having a second end closed by an end
panel;
removing the end panel from the second end;
enlarging the can body to a second height between the first
and second ends;
removing the first end from the enlarged can body to form
an opening therein; and
forming neck thread portions on the sidewall at the firstend
for threadably receiving a reclosable cap on the first end.
2. The method of claim 1 wherein the drawing step includes
initially drawing the first end at a substantially constant diam-
eter from the first height to the greater second height.
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3. The method of claim 2 wherein the drawing step is along
the sidewall adjacent the first end and a remainder of the
sidewall extending to the second end remains at a substan-
tially constant diameter.
4. The method of claim 3 wherein the drawing step includes
reducing a diameter of the sidewall to a reduced diameter
relative to the remainder of the sidewall with a first step
defined therebetween.
5. The method of claim 4 further comprising redrawing the
sidewall subsequent to the drawing step to further enlarge the
height of the can.
6. The method of claim 5 wherein the redrawing step
includes further reducing the reduced diameter to a second
reduced diameter portion that is separated from the first
reduced portion by a second step.
7. The method of claim 6 further comprising shaping the
sidewall along the first and second reduced diameter portions.
8. The method of claim 7 wherein further comprising form-
ing thread portions in a peripheral portion of the sidewall
adjacent the first end.
9. The method of claim 8 wherein the thread forming step
is located in the first reduced diameter portion of the sidewall.
10. The method of claim 9 further comprising forming the
second reduced diameter portion of the sidewall into a curl.
11. The method of claim 10 wherein the curl forming step
includes rotating the second reduced diameter portion out-
wardly.
12. The method of claim 11 wherein the drawing and
redrawing steps increase the height approximately 30%.
13. The method of claim 1 further comprising:
clamping about a periphery of the sidewall adjacent the
first end and drawing the first end and sidewall to an
extended length having a first reduced diameter portion;

forming the first end and sidewall to a further extended
length having a second reduced diameter portion at a
terminal edge less than the first reduced diameter por-
tion;

curling the terminal edge and second reduced diameter

portion radially outward;

forming thread portions about a periphery of the first

reduced diameter portion; and

seaming a separate end to the second end.

14. The method of claim 13 further comprising wiping the
terminal edge of'the second reduced diameter portion prior to
the curling step.

15. The method of claim 13 wherein the drawing and
forming increases a height of the can relative to an original
height of the can approximately 30%.

16. The method of claim 13 wherein the material of the can
is tin plate steel.

17. The method of claim 1 wherein the enlarging step
includes drawing the first end to increase the height between
the first and second ends.
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